




“When we first looked at the sequence, 
it didn’t resemble any known RNA 
polymerase,” recalled Dr. Akihito 
Fukudome of Howard Hughes Medical 
Institute/Indiana University, who 
collaborated with Dr. Urayama’s team. 
“But once we ran it through AlphaFold, 
the shape became clear – it really was 
a polymerase, but with unique features 
we hadn’t seen before. That was a very 
exciting moment.”

“Without AlphaFold, we would have had to determine the structure of 
each protein experimentally. That process can take months, or even years. 
With AlphaFold, we could move straight to analysis,” said Dr. Urayama.

Striking a balance

The combination of AI predictions and experimental validation was vital in 
allowing Dr. Urayama, Dr. Fukudome, and their teams to focus on the most 
promising proteins, which in turn cut months of lab time and resource 
cost. AlphaFold’s accessibility also allowed the Japanese researchers to 
bridge computational and field-based microbiology easily.

While both Dr. Urayama and Dr. Fukudome agree that AlphaFold plays a 
transformative role in research, they emphasized that AI should be seen 
as a starting point, not an end point. In their experience, cross-checking 
the models with other tools to ensure accuracy is essential. 
“Interpretation still needs a structural biologist’s eye,” 
notes Dr. Fukudome.
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Looking to the future

At present, Prof. Urayama’s team is 
studying a newly detected group of 
self-replicating RNA molecules from 
Japan’s hot springs. These “circular 
RNAs” are self-replicating molecules 
that encode previously unknown 
proteins, and could possibly 
represent an unexplored branch in 
the story of molecular evolution. 
With AlphaFold in hand, researchers 
are able to learn more about how 
these molecules function and evolve. 

Urayama notes that AI is becoming increasingly embedded across 
every step of research, from structural predictions to data analysis, 
helping shorten processes that once took months. “Not just with 
AlphaFold, but also with conventional research methods, AI can be 
applied at that step,” he explained. “I don’t think there’s any option 
not to use AI. The real challenge now is learning how best to use it 
alongside conventional research methods.”

This is reflective of the growing balance between microbiology and AI 
breakthroughs in Japan’s research landscape, and a true testament to 
how innovation can accelerate discovery in any environment.


